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1020030012326 #^ ^^V: 2003/7/16 

a^oll tfltl: i^^^^l SSJtl: ^^^1^1 ^]2i ^cJ-'S {Method for 

manufacturing capacitor with multi -stepped wet treatment to surface of electrode} 

5. 10 ^ IE 11^ ^ ^1^^ ^>««HH1 5.^<H1 tfltF x:!-^;^! ^el ^j- 

S-a^V ?l2llAlEl ;^fls »^^6\] o^«fl ^^5]^ 3il-E]#(particle) JL^I-I- 

£ 12^ ^ ^^^^ ^Ajc^loil o^tl: S^<H1 cfltl: 4^711 ^-15^ J^l-^^ 

^sflAlEl «c}-^oll ^«fl ^^5]^ l-tiV^ (water mark) Jl^l-l- t^o^^^ 
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^-'1020030012326 %^ 'U^}- 2003/7/16 

<6> ^ ^'^^ ^£^1 >^12:<^1 ^-^.S-, MIM(Metal-Insulator-Metal)^ 

Zl i:l;^>^(design rule)<^l ^±^JL 9X^. o]6\] vc^s]-, # 

^ ^^el* ^^^^m "E-^^S. ^^^JL 9X^. n^c-ll, 

^^^tb ^ -fr^^* ^^o] 

, tfl7l ^ Al^ofl ir}.e). ^^^^ ?13£11A1E]21 S.A^ ^S^7> 

^^^^^ SJcf. <^l^cfl, ^A^^ ^ ^^51^ ^elCnode 

separation) af^^^l -g-^ oj^o)] afe^-x^ ^^o^ ^^ofl ^.g-ol ^aJ^ ^ 
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1020030012326 ^^ 'U^}: 2003/7/16 

^(native oxide)<^l n=- 9X^. I^l}:, ^^o\]^ -B-^ll- ^S\^o] ^^^^ ^ 

(0) SEfe ^4i(C)l- ^^*>^ ^Hf-Cjunk layer)* ^^j*>7)l sl^l. ole]^ # 

-R-^^ ^H'^l ^^^5^ =7^ ^a.#* jL^l-^-^S. ^ cf^Tfl ^^S^ 

nfl *>:^ ^^Jil- -a-^^ >^><^1'H1 ^^5^ ^ 9X^ ^3.%-{}xmk layer)* Jl4^ 
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1020030012326 W^ '^^}- 2003/7/16 

<13> ^7] U-^^ ^^^]^]^ ^-^^^V^ ^71 

S.^d\] ^^>^1 ^711 ^^11^ ^ 9X^ S.^ ^^^^ :^]7]^}7] ^7] 

^ ^ITI^M ^^flA^ ^7] £1^^ ;^12^^ n^^}^ ^A]^, ^7] 

31-^^ -fr^^* ^ ^71 >^ofl >^«. 

<14> olnfl. ^7] ^11^^ Ir^CHF). ^(LAL). 4^^<5^1(SC1) ojs. 

<15> B£^, ^11^^ ^5] Ir-arCHF), ^(LAL). 4^^1(SC1) 0]^. 

^ 2:^^ 5L^^V^ ^^^-^^ ^>-§-^l-JL, ^12^^ ^^el ci-^]^ ^^^1- 3E^^V^ 

<16> ^7] ^(LAL)^ 5£^*>^ -i^^l-^^ ^>-§-*>31, -^-71 ^12 

^^1^ %^(H2S04)* ^^^^ ^>-g-^ ^ 

<17> xE^^ ^7] ^^1^ S.^ >H1^ -5^1(501)* i^^V^ ^^"3^^ Al-g-s^Vjl 

, ^7] ^12^^ ^^1^ %^>(H2S04)^ S.^^}^ ^Z^-ofl^ A>-g-^ ^ ojcl. olnfl, 

^>7l S§ 4^^(SC1)^ cfl^ 30 T^^l 50*C ^iS^ ^s. ^7] ^z^^J^S. A> 
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1020030012326 ^^ <a^>: 2003/7/16 

<i8> SEtl:. ^7] ttj-*^^ ^^^l^i^ ^^1^. ^y] 

S.^^ lr^>(HF)* i^^m -i]^]-^-^^ ^11^^ ^-^e^^l-^ ^^1^, ^oM 

^^Sl ol^oil >a-7l S^-i: #(LAL)* S^^m ^^^A4r ^}-%-^} 

<^ ^12^^ ^^el*>^ ^^1^, ^7] K^-i: Si^^m i^^Vfe ^^^-^^ 

^l-^^V'^ ^13^-^ ^^^}^ ^^1^. ^f-f- ^H] ji-o-^ -B-^^* 

^^j*>^ ^^1, ^ -e-^^ >S-'H1 >a-^ 5L^«V<^ 

<19> >lll^^ ^]^^}^ ^^1^ ^1-71 ^^(HF)^ cfl^ 200.1 ^^<H1 sl^*]- 

<^ ^7] ^z]-ono.^ ^V-g-*}'^ cflE^^ 1 xfl^l 10^ ^ SXJL. ^1^. ^ 

(LAL)^ A>-g-^>^ ^I2^<i] ^B^*>^ ^^1^ i:fl^ 5 tfl^l 50^ ^£ ^ ^^f. 

<20> Htt. ^7] IJ-^^ ^4^1^^^ *>-^ ^^-a- ^^1^. ^7l ^1-^ 

S'^^ 1:^>(HF)^ i^*>^ ^z]-^^ ^>-g-^><^ ^11^^ ^^Bl^>^ ^^1^, ^1 
1^^ o]^6\] ^>:^ ^(LAL)^ 5L^*>^ ^>-g-^><^ 

>112^^ ^^S^^V^ ^n^, ^7] ^^(H2S04)^ 

^ A]-g-s:>0^ ^13^^ ^1el^>^ ^^l^q-. ^7l ^oll J7^^ 

€ -i^^-^fl^ Af-g-^Vo^ cfls^ 70 ifl^l 90°C ^ ^4. 

<22> >^7l ^5)- E]E^-^(TiN). ^^#(TaN) ^S)- 

^(WN), «-^^(Pt) ^Bfl^(Ru)* 5L^*><^ ^ ^71 
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1020030012326 %^ 'U^}: 2003/7/16 

^ ^t^. ^7] ^ ^1-71 ^-f. 

> at!-, ^71 ^>-^ ^^1^ #:^(mold)#^ ^^^*>^ ^^1^, 

^7] i^^-^ ^Bl^^H 7M^ ^^^^>^ ^^l^q-. ^7] M:^^ 

^^tb ^S.Sl-'a^ ICj-S^- ^S.^V 7>;,l^ ^|.«. ^^^^m ^ 

^1^, ^71 t}^ ^1-^^ Sl^S^^ ^^^^m ^^^15^1-. ^7] 

^ ^7] ^7] ^1-^ Si^o] i^^5)3£S. lgEl-S}.e>c^ 

^1-71 ^^f^-ir ^s]^H ^7l ^1-^ ^^^*>^ ^ ^7] 

^ ni|-2Tg, cfig:;^! ^^^c^ 

7^Ssl-7l 4^£]ol^ ^<^1^, £^ ^<H1>H ^"^t!- -¥-^5. -8.^^ 
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' 1020030012326 m■^ ^^>: 2003/7/16 

^Dl^q-. <H^ #<5l %■ ^-£^1 7]^^ "^"<^1 ^T^e}^ 7l;^l]£l 

^ ^^<=^], i=f€- # 7l^<Hl ^7111: 

<26> ^ ^i^o^ ^Alc^]l:o]]A-1^ cf^ >:^z^-6fl(wet etchant)^ o]^^ cf^;^! 

^Al 52f;g^ MIM^ ^sfl^lEi^ ^V-^ ^-fl^J^Vfe £^*H, t\ 

1=1-^ ^^-25]* ^l-§-t}: cf^^l ^il^J 4^^^ JE^ 

o]^ ^TlloflAi ^A^^ 2l-E]#(particle) -^-^S. =^^^m. ^ ^t^. 

^ ^cf. ^tV, <a-^ #<bi .^z^-oBs-o. ^^^^ ^^^^^ :^ 

^iTloil HJ-^*V jLozf^ ^v^^ ^ o;[o.u|. ^oil cc)-^ -f3)-g-. <:^l^t:fl, (water 

mark) ^o] o;icf. , o]^^ ^^^^ ^cfltb ^ 

^ Jl^-I- ^€^]-7l ^SflAi A^S- >0z^-6fls.^ S^*H 1=1-^^15. :^1B^ J£ 

<29> ^ ^>«^1<^11-^ ^^1^^ o.^ ^^*>7l ol:^o11 ^ ^t^o^ ^Alo^lS-o] T^o^^ 

35-11 



1020030012326 #^ 'U^}- 2003/7/16 

<31> H 1 vfl^l £ 6^ ^ ^^Sl ^Alc^lofl 9]^ tiV£.;^ll ^^>^ T^sflAlB] 3J).^# 

(mold)* ^^^tlrcf. ^^l^^S., ^£^1 7l^(£AlS];^l ?l5flAlE^s1 ^7] 

^^^^ §^(150). «^l^^:fl, ^^(BC:Buried Contact)^ 

f-ClOO)^ ^-i-^VS^ ^^^^1:^1-. 

(230)^ ^^^^cf. ole-^tl: ^^^(230)^ #^1- ^^^^V7l ^t!: ^ 
^ ^^fl^i #5-^^(230) ^Hl ^^aj o.^ ^a^^ s.^^ 

(250)^ ^el^ >L>^1- ^4- ^^^^cf. cf^<^l, ^^^(250)^ 'Jd^^ 

^S. ^z^-^H *>^^ ^^(150)^ i^H^ (opening: 270)* ^^J^cf. 

<34> 2» ^Ssf^, ^H^(270)^ ^5-4^ (profile)* ^^^^ ^ 

^f^(310)* ^^^^Vcf. ^^^^(310)^ MIM'^ TH^flAlE-ll- ^^*> 

^-8-*>^ £^ 1-^. <^mcfl, ElEl-^(TiN), ^^#(TaN) € 

2I- ej:i€(WN) #^f^o.s ^^Js)7iq-. «-!}^(Pt). •f^tfl-5-(Ru)3)- ^ 
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^S. ^S. 9X^. Ii^<^l£ l:T^^>:il, TiN. TaN WN -f-^nf ^sj- ^^o.^ 

^^f^oio)^ ^^^^1-^ ^^1 ^ ^^^^ ^^]<^i#<^i^i ^]^]^}^ 

<35> ^^^(310)* S. 2<H1 3.^}^ ^o] ^s.§>7ll ^^^tb ^. ole-]t!: ^ 

(310)^ ^s^^m ^^^^1 ^^Ai :£<i^siD^, -g-oi^i-Tii ^]7i€ ^ 

oil* #<H. 2|>^5f^(400)^ ^^^^ ^^^(Fox) S^sl^l ^ 

^4. sl^5f^(400)^ ^^^m ^1=1-. 

<36> £ 3^ ^2:*>^. ^^^(310)^ ^W^H ^Sltbrf. olnfl, 5) >S 

#(400)^ metch back)*>^ ^ ^-^^ , sl>^5#(400)ol ^e) 

^ ^^1-^ C4F6^ #^^?l(fluorine)7ll^^ 7>>i# A>-g-^].^ ofl 

^XCMP: Chemical Mechanical Polishing)!- <^l-g-^ ^ ^c^-. s] ^5^(400)^1 SS^l^^l^H 
"?! ^-f <:>4i #fi1-^i^V(02 plasma) -S-^^COs)^! 5Lf-:^ 7>>il- 7}^S. 

<37> 51^3^(400)^ «fl ^^fl^i ^^#(310)^1 

(250) ^<^1 ^;«fl*l-^ -^^o] o]B\^ icf.^ CMP ^ 

o.^ >Jd^^ o.^ ;^l7l^H ^^(311)1:5. ^e^t!:i=V. 

<38> £ 4§ #2:^1-^. ^^s:}^ 3S^ 400)^ ^^^^S. ^]>\^T=\. <^l°fl, ^ 

-i] ^2^--9.S ^^*>^ ^^3^^(400)^ ^iTls^VTlM-, iSefl^^liiiH #^5. s| '^5^^(400)01 
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<39> £ 51- #S*>^, Sl^5f^(400)^ n]7]ci\] nil-el- i^#J£]^ ^^(311)^ S 

cf^^l M^^^. t}^ €^(311)^1 Si^ofl^ o]^ ^^lofl^i 

^ ^'Sl- afe ^>-¥- ^^(311) S^d*^! ^7]^] 4^1- ^^5^^ U 

^ ^>*?! ^5|-€-(native oxide) 5L^^>^ ^3.%-<=>] 

^]^* ^*J^>^ ^^(311)^ JL32]-^ o.^ Ail^^^V^ 

<40 cfcj-^i ^2^^ z^-z^-o^ A>^£)^ A]z^.6fl(^et etchant)!-^ ^z^- 

ZL ^^o\] ttj-el- Alig^ Ai^^ ^ OJC].. ^^^^>^ 3L7\] s.^ ^ 

S.^ -6-71 #5. ^ ell, ^^^^^ <>ls1tb 

<4i> <^1^ s-ol, t^7] S^tl- ^^-^ ^^S#(400)Sl H<aoil ic|- 

^^(311) Jtig ^s|-<^l ^^flA-l 7l<?l^ ^ ^-^^S.. ^sl-#^ Jl4^ 

^l7l^>^ c-11 £«a5l^ HF, LAL(NH4F -H HF -I- H2O), SCKStandard 

Cleaning 1) 0)^.0^ ^^o^ >^ 

<42> HF^ HF^ ^^(DIW)oll cflef 200:1 s^^Sjol a>-§.^ ^ oj^jl olnfl cfl 

^1-10^ Afl^^ >biz^- ozf^^^ol ^ oxv].. LAL^ NH4F5q- 

HF7> ^z^-^^l ^^(H20)<H1 51^^ cflg^ 5 - 55^ ^£ a1;LV ^g-oV Af-g- 

€ ^ Si^^. SCl^ NH 
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Ao200300 12326 %^ '^^}- 2003/7/16 

4OHS ^ H2O2* ^^*V^ ^"l^M ^^(311)<:>1 

TiN^ ^4- TiN# ^'U ^ SX^B-S. cfl^ 1-10^ 7>^ cfl?^^ 30 - 50 "C . w]-^3i5r>7ll^ cfl 
^ 401C ^-l^ollAi ^.i^ ^z^- A^l;^ 4;^^ ^ o^v^, o]^^ ^^^-^1- 

^ NH4OH : H2O2 : H20^ 1: 1: 5<a ^ 9X^. 

<43> tl-^, oje-lt!: ^«fl^i s:>-^ ^^(311)^ K^<^] ^^m^ ^ 

at!" 47]% ^ ojc^, s|-El#^ ^7]- Hfe ^(chip)^ T'll-^ ^^^> 

^1^1 3:3l-# HTl] ^7>Al^ ^S. 9X^. o]6\] cfl^A-l Oj^oll C^-Al ^ ^^fl^^ O.^ 

tb^l-. 

^7]^ ^iTltb ^ i=l-€- ^-i] ^^^1:, ^]^^, H2SO4 

<^l-8-*H Cf^l ^^(311)51 S^-i- M]^ 

<45> H2SO4I- <^]-§-«- H2S04<^1 H2O2I- C-l ^7}^ ^ SX^. 1-^, ^^ofl ^Efl 

^il^^ofl ol-g-^cl-. H2S04<^1 H202» Cl ^7V^ A}-^ ^-§-7l(0-)7> ^dh:(C)fi1- 

^^^H CO2 ^nS. € ^ -^711- >^l7loll £^ol ^ ^ o^tcf. o]5lt!- H2SO4 

-2.^^^1 9]^ JL^o\]^^ ^-f ^^«^1 ^tb ^^(attack)l- # ^ ^ 
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1020030012326 %^ '^7.}: 2003/7/16 

O.B.S., cfl^ lOOr ol^V ^}^^t}7]]^ cflHf 70 - 90 °C ^£ ^S<^l^i ^^3^1^ 

<46^ c]B\^ t].^7^] ^Al ^7]^ «>S!f :y-ol S.^ ^^^ofl tfltb ^^e) ^611 



S. t:f€- ^z]-ofll-^ ^>-g-t!-4-. ^ i:flS^^ ^e1*>^. HF, LAL. 

SCI oji-o^ 2,^^ ol-g-^>o^ ^Ai ^^e^tb ^ 2^> ^-le^* ^^^S. *m 

^ll^-f , LAL* ol-g-srH l^V ^^e^^ ^ 2^1- ^^S^^ H2SO4I- <^l-§-^H *m 

^12:^^, HF* ol-g-^H l:^> ^Sltb ^ 2^} LAL* <>l-§-«>31 3^> 

H2S04* ^l-§-*l-^ ^13^-^. HFl- ol-g-^H 1^1- ^ 2%\ 

LAL* o]^^\lL 3^> ^^e^S -2.#^* <^l-g-*>^ ^14^ -f, XI* ^1^*V'=^ 

^^sit!- ^ 2^1- n^m: H2S04# <^i-i-*>^ ^i5^-?-7> *>-^ ^^(311) s^a* 

£ 6* ^^*>^. ^^(311)* t:]-^^! ^, 

(311) ^J-ofl -^-^^(330) ^ ^^(350)* ^^^^H ^^^tbcf. -^-^^ 

(330)^ <LV2|-#(Ta205), "yr^i^l^ ^^l-(Al203), ^V2|-#(Hf02) , 
^3}-l-(La02). 'a:2)-#(Zr02). E^Ef^ ';j:5l-l-(Ti02) . PZT, BST, ST, SBT ^4 

^■Br iL-R-^ #^ SE^ ZL 2:^0.^ ^^j^ ^ ^cf. o] Jl-^^ ^-^S^ ^2]-^ CVD, 

PVD SE^ ALDCAtomic Layered Deposition) ■f-.^.S. ^ ^]^'^] 

cflA-lo^ (^1^^ (annealing)^ l^^e^ 5i|-^<:>l ^7Ho.^ ^ 
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^1020030012326 ^^ 'U^l- 2003/7/16 

<49> ol^ofl, -^^n^(330) £^ 1-^. El^^(TiN), 

(350)^ ^^^tb^l-. 



<50> 2. ^ ^'^^ ^Alc^ll-oil tq-s. ^^el 2|-^o)i o]*}. 5:ji}-s.ofl cfl^^l 

<5i> £ 7^ ^ ^'^S] ^Alc^lbfl x^^ HF* 1^1- 4^ H2S041- 0]-%-^ 2 

<52> £ 7^ ^S^V^S, HF ^-iB^l- «]: ^-f (710)011 ^sflAlE-lSl :^^d\] 

HF# <^l-g-^V 1^> ^Sl ^ H2S04* ^]-%-^ 2^> ^^Sl* ^^*3: ^-f(750) 

<^ ^sflAlEi^ ip^^ 1 -reorder) oj^v 7)1^^^ <y: ^ Sicf. o]^ ^>«- 

-0-^5]- ^>o^ Tfl^ ^>^^ol 7fl^£)oJ^^ icx^^Cf. ^^1, £ 7^ ^Sf^ H2S04# 

<53> i 8^ ^ ^^2] ^X\c^]<>\] rc|-e)- H2S04* ol-g-tb ^^e^oil sltb ¥^ 7ll^ 

<54> :£ £^1^ ^31)-^ TiN(*>^ €q-)/il-^(split)/Ta205(60A)/03 

(anneal ing)/Ta205(60 A )/03 ^^l^^/TiNC-^^ ^^^^ a]^ ^3jJ)a]e1oi1 tfl«|)Al ^ 

^^sl^^cf. ^^5^^ H2S04* ^^eloii cflt!: ^^J^^^cf'. :£ 8 
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^1020030012326 %^ 'U^}- 2003/7/16 

^ ^^ell- ^^^M ^^(810)<^1 ^^^lE.-]^ ^^<^1 tilsfl 

. H2S041- ^l-i-tl: tfl^ 20^ =^^^1: ^^(850)<^1 ^^j^ tS^HaIe^o] 

<55> iE. 9fe ^ ^1^^ ^^M^] xt[^ ol-g-tb ^^ ^^ci\] o)^ 711 

^ S.^^ ^^^1-71 ^^A-l 7112^^0.^ SAltb ZlEflHolCl-. 

<56> :£ 9<^il £Al^ :t3l-^ TiN(^]-^ ^^)/:i^^(split)/Ta205(60A)/03 <H^^ 

(anneal ing)/Ta205(60 A )/03 <H^^/TiN(>S-^ ^^)^ ^^^^ ^1^ ^l^fl^lBlofl tflSflAi ^ 
^^sl^^cl-. ^-ii ^^^» ol-§-t!: ^isl<^l ^^^^S, s. 9 

^ ^^sll- ^^^>^1 ^-f (910)<H1 ^^^^ 7i5llAlE-l5l ^^ofl til^ 

. -^#^1- i:fl^ ^^ell- tfl^ 180^ ^£ ^^(950)«^1 ?l3reAlEl2l 

<57> i£ 8 ^ i 91- ^^^] #2^^^. «^l-S-^><^ ^]^^}^ H2SO4* 

-g-^V ^S5$>^ ;^4-o^l cfl^flA-l ^o^£ c}!:^*]: jL2l-# ^ SX^^ 

4^ ^1=1-. ^^^^ ^RV^ Ji^*>^, ^^^1- <=>]'%-^}^ 

^o] a>£^l ^^>o^ <y:A]-o)i -ai:^- jL:al-^<a-a: ^ :£t!:, H2S04*- ql-§-^ 

-g-^ ^1 H2SO4* ^^sl^m ^^17> 3711 o>7l^ ^ t-il til^ ^^^1- ol-g-^].^ ;g o. 

icf ^^;^^<a ^ ^cf. -$-^^* <^l-§-*m ^-f7> ^£^1 ^;^> ^l^ofl 

hV^^s^VcI-. 

<58> oiEi^V H2SO4 ^l-§-^>^ :^^e1^ Jl2|-^ i^'Hl 

^ 9X^ -a-711-sl ;(ll7l^ ol^^ ^ Si-O^H, H^. ole-l^ H2SO4 J£fe -2.# 
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^1020030012326 'U^}: 2003/7/16 

(chemical oxide) ^^^s]^ cfl yj^ls]^ <^1*M ^ 91^. 

H2S04M- ^^^^] ^<^1 ^3fl^lHl^ 7l]^«^l ^Cf 

j:4^oj^ oi^^fji o^icf. n^oii^ l:^^>Ji, o]^]^ ^^^]^ ^^^<^1 ol^l^ 

^^2^ ^ 9X^ -^7i#oii4 ^n^<^] ^tt 

<6o> s^^m^ ^^5^ ^^1 f^ofl CMP» -E^a^V^ ^4- 

371] ^ 9X^. o]^]^ CMP^ 2^3^ 400)^ ^^sj- <H1 • 

^1 ^«fl>^i 3E^/ ^ 2^ 310)S] ^Bl# ^«flAl £^S1^ 

ojcf. neidl, o]e:|^ CMP^ iE^a^ 'Si^V *5lel ^ o^pHI 4^ -¥-'i]:l:<=Hl ^tt 

o] SCl^lM- HF -^Jl^ ^ SI^M-, 47] ^^^]^ LALol, ^^^^ 

cfl^ -^Jl^VM- 4e]#^ ^iTlofl^ jacf ^ ^ ^rf. o]^ iq-^o^ i IQO^ 

<62> £ HF ^^51 ^jq-ofl cflt!: ^^V «t^1^(SEM) ^>^^ iL<:^^^. 
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1020030012326 %^ 'U^}: 2003/7/16 

<63> £ 11^ LAL ^sfofl ^A> A>^^ i^^cf. 

<64> :E 10 ^ £ 11^ ^^A]Eil- ^A^^]-^ :4^<^]Ai ^>-^ ^A^tb ^^1 # 

^ ^ ^5j).<Hl rfl^ AV^^olcf. HF ^e^* £ 10<^1 ^^l^j 

11^1 ^1^1^ «>fi^- ^o] LAL ^"^^ ^4-^1^ ^H^#ol o.^ s.^ Jl 

<65> tcl-S^-^i. ^T^m ^^<^1>H 1- lafl LAL ^Hl# ^ ^Al«^ls.6llA-1 
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^■S- SL-^^}^ ^l-§-^>:a, ^7] ^]2^^ -2.^^* i^^m ^n^^ 
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€r>:^ ^oil Jl-B-^ ^^^^ ^^^^}^ ^ 
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